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\0 (54) title: brevetoxin derivative, process for producing the same and method of detecting shell- 

*£) fish neurotoxin using the same 
On 

it) (54) m9i<D%mz ?\y< h*s/ tom^m. &xf*H&mi^zni&&m.s<Dmmj38k 

(57) Abstract: It is intended to provide a novel shellfish neurotoxin. Namely, a novel shellfish neurotoxin having the formula (I); a 
method of synthesizing its component; and a method of detecting the main component of the shellfish toxin by using the component 
^s,| of the shellfish toxin to examine the occurrence of a shellfish neurotoxin. 
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m m m 

[oooi] *&mte. iftii^cDttg^ii, ttw&jjmteM-rzbm^ ^©i#?r 

[0002] i?7^\?K$5\^X, 1992^12^ 3&>£>1993^3J3 <DW^. -feI(Z)gti-J; 

%W0L&Mm\Z.£Z>rPM^£.Vtl o ^.tiU, MW^fik Gymnodinium (G.) brevet 

Bi^fei^^fl&fz.fclZ., (neurotoxic shellfish poisoning : NSP) tl^X 

jwhfixv^ (4¥WffJcWiiRXf2) 0 m^(DW^y P 9^h^iz.X^X^.m^ti^m 

m^t^m^-r^^ z.tit.xK, z.nbWiSL'\±mmt\^x^ mu^i-x^, PbTx 

-2, PbTx-3, BTX-B1, BTX-B2, BTX-B3, BTX-B^^V^hdr^Vlg 

tmm£tbx%x\s^mm$j:ffli3, a, 5^6) 0 l^u mm^h<D^u^<b^ 
mm£y^^b*i/^Mm<D&mn%sb*ftfrfrLX\ \ 

##f^Citfcl :McFarren EF, Silva FJ, Tanabe H, Wilson WB, Campbell JE, Lewis 
KH.. occurrence of a ciguatera-like poison in oysters, clams, and Gymnodinium 
breve cultures. Toxicon. 1965 Nov;3(2): 11 1-23. 

##f[\#:fife2: Morris PD, Campbell DS, Taylor TJ, Freeman JI. Clinical and 
epidemiological features of neurotoxic shellfish poisoning in North Carolina. Am J 
Public Health. 1991 Apr;81(4):471-4. 

##fF^Cfife3 : Ishida H, Nozawa A, Totoribe K, Muramatsu N, Nukaya H, Tsuji K, 
Yamaguchi K, Yasumoto T, Kaspar H, Berkett N, Tetrahedron Letters, Vol. 36, No. 
5, pp.725-728 (1995) 
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#4#fT ^Cittft4 : Nozawa A, Tsuji K, Ishida H. Implication of brevetoxin Bl and 
PbTx-3 in neurotoxic shellfish poisoning in New Zealand by isolation and 
quantitative determination with liquid chromatography-tandem mass spectrometry. 
Toxicon. 2003 Jul;42(l):91-103. 

#^f^^Cfi^5 : Ishida H, Tsuji K, Sea food poisoning caused by brevetoxins in New 
Zealand. MycToxin, No.48, pp.29-31 (1999) 

##fF:£ik6 : Ishida H, Muramatsu N, Nukaya H, Kosuge T, Tsuji K. Study on 
neurotoxic shellfish poisoning involving the oyster, Crassostrea gigas, in New 
Zealand. Toxicon. 1996 Sep;34(9): 1050-3. 

[0003] ^mm^^m^mmx-h^^h^iy^mmmm^mmir^tx^o 

[0004] *mWl*^(X): 
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h r~ 
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G H 



[0005] ^mWfe.mn): 



(I) UTX-H5 
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(II) PbTX-2 



[0006] $<b^ ilti«t5S:(i)W5{M^£it?)ii, *3«fct* 

[0007] ttmKxo, m^yu^h^iy^mKit^x, it^m^nm^mm^K^^ 

[0008] miM 1 «^V^bdri/>-|SPbTx-2^PbTx-3, &t^<^fla#BTX-Btf>fflE5i 
[02]|g2W:. BTX-B5(D(1) (a)*5£2fc3t, Mt^, (b) ^(D^^^^^O 

mm. Hie, (2)BTX-Bi©^&t5**M^©^W5^h©fcftl!:ffiffl$tbfe 

NMRgff&^to (a)^Jt^PP«, 'H-H COSY&t^HMBCtaot 

fg^nfeffi^flfatSr-ttven^i-o (b)^^#^i. 13 c nmrCh nmr 
Mfc^ftj^K CD ODtpWppmSr^t?b, ^PPte. 7vH^coJl 5afc*3it5 

3 

HNOESO^(H^) (NOE difference experiments) KXoXMM&frlftNOE&^ir 

o 
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[|H3]ia3te\ WimfckL>Xm/z909. 5X<D^lr^yt^<DBTX-B5<D^T^ 
FAB CD MS/MS *<<?h/>&m1r 0 

[04A]El4A^, ^2pBTX-B2(50ng/mL)(D10M l^il^HJ^^— ^y^(SRM) 

tifcmmi^-^^h4^>m^^^Rx^mm^^ti^ 0 ] mm ( x 10 

[|H4B]04B^. ^ffcMW-f (g/mL) <D80%MeOHf4^^fbO80%MeOHilf^ 

^^tt/5^$^ 0 ffiftii : 3m ( X 10 5 ) : &Wmm (min) 0 

[B4C]|I|4Cf2. (g/mL) C080%MeOH^t±i^)^^(D80%MeO 

tt&xtmm^tstiZo mm :imo< io 4 ) mm &mmm (mm) Q 

[El4D]E|4D{i N %it^^r (g/mL) <D80%MeOHtt^^fbO80%MeOH|lf# 
10 \COmtKRft^=- ^y^(SRM) ^f^^h^^f #yy s J>.*?KX<<?bV 

xfmm^ztiZo mm -Mm* io 5 ) mm i%mmm (mm) 0 

[0009] #3^<a5$(i)£^t-^b^fc«\ MM^>5^^cD^ife^!i^|B«(Dj:5^ttmb 

, mm-r^t^x^ 0 
[ooio] ^0j!(D^:(i)(D^^«, ^(ii)^#-rs^^o^^^-r§T7^tK 
^«r, Mx.\-£mitM&m^x, mik^x*/v^ymtir%-bic£<o&)$,ir%-th 

X^&o ^(\\)^^it^m\±, PbTx-2^bT^^0-efe«9, Lin Y.Y, Risk M, Rays 
M, Eugen DV, Clardy J, Golik J, James JC, Nakanishi K, J.Am.Chem Soc, 81, 
6773-6775(1981)^fE«(Z)^^J;(9M^"e^o 

toon] m^mtmtvxn^ r;vT^(Dmm^^^.tt^x^mtm^m\f^t 
&x%, mMtokm&&£i*\ 



WO 2005/051956 



5 



PCT/JP2004/017598 



[0012] mikRjfcn. mm<n&&.T'?ftttz£i>w&i><. mmtvx, m^mtmm^ 

m\^Z>Zb&-T*£^ SeO tfS0*LV\> 

2 

[0013] mikECfon, &T<D4kt¥~e&T&iz.mffiT?%z>o 

•Si^ff^ 0. 1 — 10MPa(#^£?^L<te:0. 5— 5MPa:^i±) 

•mm ^mm\mm(i-^y-/^^(Dj&mT/v=x--/v^mmm) 
•mm seo Kznmkmm 

2 

[0014] jf$m\<0\\&m (BTX-B5) ffi^^V^hdrv-^^it^T, itm^^WM.^ 
1 

[0015] BTX-B5(DH1. 

Whangarei^O^khy ;2f-f (160kg) CDgS^J^ StiSfSSffcfllU ^LT, 

2 

2 2 

Hg-e#ELfco ^(DtPS—frM (109. 2g) £\ CH CI -MeOH-H O (95 : 5 : 0, 6 

2 2 2 

5:15:2, 65:20:3, &t^65:45: 10)£r;BV^ % SiO (Dpn^rW??^— feftM*: 

2 

fToT. frl-ld^frl-4<Z)4®5>^ ; e^-€n#fc 0 frl-l, frl-2,&tWrl-3te. 

*hPtPc<DZ:tl^:tl%:l% Tween 60-^Jg^^TM^^U 18— 22g<DddY-^r>;* 

l^lffl&fcttlgUfco -^->^^h(MU)^tt^^7 P nh=3/V(Delaney. J.E., 
1985. Chapter 4: Bioassay procedures for shellfish toxins. In: Greenburg, 
Burg(Eds.). Laboratory procedures for the examination of sea water and shellfish, 
fifth ed, American Public Health Association Inc. Washington, DC. pp. 66-78.) \Z.$o 
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[0016] frl-2^t/frl-3J;!9, ODS-A (YMC-Gel)^fflV^, fr2-l^)^fr2-6(Dllj^ 

60 

#fc 0 70%RXf80%MeOH&&mVXmtti£frl%~^(Dmttr2-5Rmr2-6fr 
7£t£^Lfc 0 fr2-5£rSephadex LH-20^J;§^n^h^7^^^7^— , 

[u.YMC ODS-A iJ'y^n^rW'yy^— f^itBTX-Bl (12mg)^#7t 0 

324 

[0017] frl-l^ N MeOH^rfflV^Sephadex LH-20, 80%MeOH^fflV^SepPak C ,8 

18 

5%MeOH^ffiV^Puresil (Millipore)C „ ^VX, ^^^80%MeOH^ffiV^ 

18 

LiChroCART RP-18 (Merck) \Z i^ig^^/fe^^^P-^h^^— 3£&3 
mm&ik&n^ \ PbTx-3 W)2. 4mg) 
[0018] fr2-6^. MeOH^ffll^Sephadex LH-20, 80%MeOH^fflV^Puresil C ( X 

18 

2), ^:LT. §:^80%MeOH^fflV ^LiChroCART RP-\SX<DmW^^^Y 
^9^—^n^tiCX^X, 3£^^M^b$^7c^V-<h^^B5(BTX-B5) 

500 M g )^#fc 0 ^^ftiaot, ^m^#^tto^rM^-<fc 0 

[0019] BTX-B5(Ptii|i£figftf 

Hife^Jl-Clt^tvfc^tt BTX-B5^, 
W.X&Z> 0 

•FABMS m/z ^T^, 909 (M-H)";^^:/, 933 (M + Na) + . 
•HR-FBMS, m/z 933. 4645 (M + Na) + (tfWiW. C H O , 933. 4642) 

50 70 15 

[0020] KBr^J-e<7)#^^h7V_h(D^I|Jl3446, 1735, 1652, 1609, 1230, 1211 
&U*865cirf ^ \^u^mRXJ2^<D^^/^^U— hRXflJ^7$ 

^.(Di^m-i, PbTx-2^U«BTX-Bl^^l#i^ *®#/P^^>P— K&tJ^/P 
^mm^M^ir %fc.fr ^^^h/P_h^®lR(UV) Xmax(MeOH)20 
5nm( a 27, 300) ^mWAU (Mt °— ^) ^fi^o 
[0021] BTX-B5C01D^°nh^NMR(CD OD)^^h/Hj:, PbTx-2CQt><DPj£f£(LT 

3 
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m^XBTX-Bl<D^:fribmW&}Km—~?3bZ> 0 (01) 
[0022] 'H-H COSY<Dmfeffi0k£V,BTX-B5bBTX-Bl(2)t<D?^tt2fcbH4O<D 
y*n hXDffi&VtM (connectivities), Ik^&J^h (chemical shifts) RUffi&feWt ( 
coupling constants) ^*5V>T, &fi>^frlfc 0 £l±(DZ.bfrh, BTX-B5 

[0023] C40-C41 (C50)-C42«\ H50bH40(Dm(DM J ibfrL%Ty/]'W&, MU^, H50 
^C42(Dr H 1(DHMBC^BM^J:oTfilS$^C 0 iot, BTX-B5(Df|.IJ^^(DC42(D 
tfgSii, -COOHt^o (02) 
[0024] BTX-B5 (MeOH) CD^^^h/KC*DV 

•*JfT^ S^C(A £ -5. 78^^-7^h>- tc 7r*)at 227nm fe.tO 5 
'H^r^ S^C(A £ +6. 88^>-7?h> n7i*)at 257nm 
^Lfc#N -Wbte, BTX-Bl^.OTbTx-2^^oV^T^tii$tvfctOi:«-efc^ 
o H35d>£>H40-2<£>ISI<£>NOEs}3\ W#J§^ /3 -BSfatt^fe3~ £^bfc G Z-frl 
h<Dffi^fe, BTX-B5#\ PbTx-2bWi^MMU (absolute configuration) Sr^Tt" 

[0025] Ji^LTbffDgsSteU BTX-B5(D (M-H)~^^(m/z909) (CoV ^TfT^ttfc, 

W^W?Stt^^il(collisionally activated dissociation) fefcX^JfT-fZ?^^ F 
AB MS/MS^^ioT, ^<^°— h^tV-CV^o 

[0026] C37-C36RXfC39-OCOmcO^^-m^:i^ 4^T>m./zl 1 1 (03) ©^tio 
fE^^fCo ft!lO^^^-^», ^^TV^BTX-B2^*DV^TOJ^ttT 
V ^<5 =£5 ^ (Murata K, Satake M, Naoki H, Kaspar HF, Yasumoto T, Tetrahedron 54, 

[0027] BTX-B5C0^5fe 

SeO (0. 5mg)^trt-BuOH(lml)^PbTx-2(l. Omg)^|g$?Lfc 

2 

ssfti;:, m#b^^^3o%H o (o. 5mi) KM^.tz. 0 mMmmik. &mm& 

2 2 

;fc(9ml)^#^Lfc<D^@f@#^Oasis HLB plus cartridges (Waters^) KTZf^-i 
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Lfc 0 70%^/— /K5mi)-e^m, 90%^y-/v-e^^)^m$^ o r» 

^SrC, &tlO. 9mgtf)BTX-B5^#fc 0 
2) BTX-B5(D-^^ 

^ffi.T\ /V(lml) ^PbTx-2(l. Omg)£^Utl«^ H #U£/^<b5 

%NaC10 (1. 0ml)^^t^Px.fc o »4R#5gm, S^ffe^ (9ml) ^fRLfc 

2 

CD^H^Bv^-kOasis HLB plus cartridges (Waters®*) KT^^XJ^ 70%^/— 
/V(5ml)-egfe^#, 90%^/— /^^m^m^fCo ~(Djjm-£\ mo. 9mg 
(DBTX-B5^#fc c 

MMM 4 
[0028] BTX-B5Q^a 

HPLC^#:#^, Cadenza CD-C18(3mmX 150mm, 3 u m) ;#KtfB. 205>F^ 
COO. l%^-T-feh^hy/V(D^v ? ^h(20^80%T-feh^hy/V) ;^D3S, 0. 2 
mL/min^Oju L^Ao =»— ^mBHte, lOOVe^;^ ffi^m&MMn. 75eV<D 

[0029] mW-Vv^Wyyj— #lS7*J>fmx<<?hV~- [aotBTX-B5ii, PbTx-3^# 
1993^cD»(DNSP(DB^^^M$tbf'^— ^VKS^^kMhy^V 
^-fr^ffW fPernafP) conaliculus ) 7kZFW%3ctPlZ.%,m&frlfc„ — ^\ H&VH' 

-</vi:i£v^-</VC0BTX-Bl^ N hy#V&tW#^<£>2o(Dj|-e, ^th^th, MM 

ZtlfCo (IEI4) 

[0030] ffrjZfiCO £5 f-LT^gf $^tfcBTX-B5(D^|grtS^--e(D^/jNi^^Ei (minimum 
lethal dosem, ^0. 3-0. 5mg/kg-efeo^i 0 ^AM^^ ^(DWlWifcWim^ 

[0031] ^^^V ^tK^ PbTx-1, PbTx-2, ,&OTbTx-3<D £5&^o^<7):/W<h^ 
iX>1g/^$S^ Obreve^o'C. *5*5i^l/7/ / 2(Df iJ^^*5V>Tffi^iX?. 
r^J^^Tl^WUf^ ?^^^®l4#^OPbTx-l^OTbTx-2«, hV 

i^BTX-B3, BTX-B1,&.U*BTX-B5te, ^/25/KDit^X^m^fh^> 0 
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[0032] m^cifr. ift^fi(DPbTx-3*5j;t^BTX-B5^ N mUy^4^f4^K^m^tl 
fc 0 Z.tlh(D^^—^\Z.^<t^ PbTx-3, BTX-B5, &OTTX-B1^ \,])Jf4 
<DNSP^lI#Lfc^^j£U — BTX-B5MOTC 
BTX-B2. B3.ROT4. RXfW^fePbTx-3&XFBTX-B5fimJfc1r%~t^£ 

[0033] r<Dj;5 BTX-B5*5j;OTbTx-3^, G. breve <D^m%>*. (algal bloom) f<7)M 
(Dmt^^MiT^mntc'^— -C$3«9#§o BTX-B2, BTX-B3, &OTTX-B 

[0034] ^V^^ri^g, PbTx-l^OTbTx-2^, ^tt&rj?i&ffi4<Z>#M4^te, 

PbTx-2(DT/v^tK^S^, W/^KJ&^fe#T©SIRW^bJ2J;o-c % 
^^/V^V^^^Bi-^^^'^^ilffc^^m^^fCo fl^gCD/c&^PbTx- 
2tt^T(D30(DM^ c p-eBTX-B5^fti^^b, BTX-B5<D#<tehy#Vf*IO@| 
^^ioTBTX-Bl^^m$^^^^M$^^,^^^^V^W^^cp 

[0035] iStS^V^hdr^yftlttlfcS^^^A^iii, 4^Ht-f¥»£W<b 
mA-cMW-^^WyyA—^m v >5 ft ite^flf fete , M #<D«^y >^,& u?ft 

[0036] #3§BH ^*5(t^^Vhd f -^^«#:(D-0'C\ fr^^til^ (BTX-B5) M^CO 
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[2] 



[3] 



[1] ^(1) 




H H H 



(I) BTX-B5 



55(11): 




(II) PbTX-2 
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[Hi] 




BTX-B3 
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[04A] 



4/5 



8.0- 



4.0- 



— BTX-B1 

mfc1016[M-NaJ- > SO 



BTX-B5 

m/r909[M-H]-> 111 

X 



PbTx-3 

m/z 897 [M+H] + > 725 

PbTx-2 

mA 895 [M+HJ* > 877 

X 
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[H4D] 



5/5 
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